In the crystal structure of the title compound, C 16 H 18 BrNO 3 , the two stereogenic centres both have an S configuration. The cyclohexyl ring adopts a chair conformation. In the crystal, molecules are linked by weak N-OÁ Á ÁBr contacts [OÁ Á ÁBr = 3.289 (4) Å ].
Related literature
For related structures, see: Li et al. (2010) ; Chua et al. (2009) . For the asymmetric Michael reaction, which in principle allows for the formation of two contiguous asymmetric centers, see: Data collection: PROCESS-AUTO (Rigaku, 2006) ; cell refinement: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku, 2007) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
configuration and crystal structure are presented.The title compound is shown in Fig. 1 . The cyclohexyl ring adopts a chair conformation. The plane of the phenyl ring and the least-square plane of the cyclohexyl moiety enclose an angle of 63.96
(3)°. The torsion angle O1-C7-Br1-C9 is 139.74 (2)° The molecules are linked by weak N1-O2···Br1 contacts. The O···Br distance is 3.289 Å.
Experimental
A mixture of (2-bromo-4-nitrobuta-1,3-dienyl)benzene (1 mmol) and cyclohexanone (8 mmol) in the presence of (S)-2-(pyrrolidin-2-ylmethylthio)pyridine(0.2 mmol) as amine catalyst and 4-(trifluoromethyl)benzoic acid(0.2 mmol) as cocatalyst at room temperature with stirring. After completion of the reaction, the mixture was extracted with ethyl acetate. The solvent was removed under reduced pressure and the residue was purified by silica gel column chromatography (eluent: petroleum ether-aether). Suitable crystals were obtained by slow evaporation of an ethyl ether solution.
Refinement H atoms were placed in calculated position with C-H ranging from 0.93 Å to 0.98 Å and refined using a riding model with U iso (H)=1.2U eq of the carrier atoms. Fig. 1 . The asymmetric unit of the structure of the title compound, with the atomic labeling scheme. Displacement ellipsoids are drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Br1 0.63058 (7) 0.46482 (5) 
Geometric parameters (Å, °)
Br1-C9 1.914 (5) C16-H16 0.9300 N1-O2 1.208 (6) C14-C13 1.371 (9) N1-O3 1.209 (6) C14-H14 0.9300 N1-C8 1.490 (7) C3-C4 1.520 (8) O1-C7 1.209 (8) C3-H3A 0.9700 C11-C16 1.382 (7) C3-H3B 0.9700 C11-C12 1.393 (8) C7-C6 1.493 (9) C11-C10 1.472 (7) C12-C13 1.385 (8) C2-C7 1.528 (8) C12-H12 0.9300 C2-C1 1.535 (7) C8-H8A 0.9700 C2-C3 1.542 (8) C8-H8B 0.9700 C2-H2 0.9800 C6-C5 1.536 (9) C1-C9 1.502 (7) C6-H6A 0.9700 C1-C8 1.532 (7) C6-H6B 0.9700 C1-H1 0.9800 C4-C5 1.521 (9) Fig. 1 supplementary materials sup-8 Fig. 2 
